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iwm%] mm* 

2 <7)UW. 1 OMtf 2 (7)M^)^it:WLt 2 0 a t o m i c 
%JSLL7 0 a t om i c %i2kT<?>W&"e<£i ftT^&fjf ^ 1 fam^H^r-V^ 

[W^S3 ] HufStt^^^iSS^S 0 nmJ^Tt*^if*S 1 & 
(i 2 f£*c<»f£T-V^ * ^it^&o 

[11^4] tufSe^<7)gW^^^^^ffg» ? 3 0 nmJ^T-e^^>If^ 

5 ] hu IS^ 1 (DUm^T )U ^ - ? A 0 , iufB^ 2 <0*t *W v 

[»«I9] mriam^fi, »io*t#*^*«^$ft4«ra&tt«o»*j- 
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(±^£ 2 Otfft^; f£fg 1 <Dtt®-tm2 OMoMWat 2 0 a t o m i c 
%&±7 0 a t om i c %^T<7)#J^T'#t tl/Ci/^fflMfcE 8 fem^H^T^M 

[W i o ] hu Ian i o#fl-**r ^ ^ - * a -e& o , #r ga# 2 

umm 1 1 1 mmmmmtK mmmm. mmm. ¥ 
[m^m. 1 4 ] l 1 0 »J#it^ <b 

MP t (M=Co, Fe, Ni) £±J&#£f 1 3 KIB|Rtf>SfifiH&tlB 

[»3ft®l 5] iLl 0 ^fl«fi^fcfc*««te#«5Hi. Ag, Pd, 
I r, Rh, Cu, Cr, P, B^H^^< tUo^xt^t^v^ 

»3R£ 1 3 iztm<vmm&mmmfoo 

im&m 1 6 ] mmxouttv) l i 0 sotum^ <b * & £ & 

<SB#li> f c c«itf tliL 1 2 afl««atT**»*fil 3 7!jM1 6 OV^-ftL 
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1 8 ] mm-k<Dmt<7> f c c mm.u^^n^m. c u t n i f e 

<D^1rtLfrZ±l&ftt'$-Z>m?kfrhti:V) , L 1 2 mSU^g|5^(±M3 P t (M = 
Fe, Ni) J/:liMPt 3 (M=Co, Fe) *3Lf&ftt -f zmikfrh* Z>m 

1 7 iztm<7>mummmm®-o 

nmm 1 9 ] mmnvrntv) l i 2 mm&Mfr&F e 3 pti^iiF 
e p 1 3 ^^^^>if*^ 1 8 \z%^m^mmMmmWo 

[It^2 0] m&Kcomt^lMfrhTikm^frtfX, Fe3 P t ^ 
&-2>L 1 2 MJfllii/FeP t^££L 1 0 MilJIt^i/Tltfe^. t/:l±FeP 

tH^Lio mmm?k/F e pt 3 ^&.?>Li 2 Miij*it/Titfee^jiw-e 
umm2 1] mmiizm-fzwuki") ^^zj&frt-r&mt*. (ai x 

Sil-X) Y Oi_y^f>^^ X=0. 0 2-0. 2<Dm.m-C&Z>Z tiWftkt 

nmcOlEH-e, ¥#^1^3-1 0 n m<Dmmx&Z> Z t Z&Wttlr Ztmm 1 

[WN^2 3] mmi*^~$-h S i G e^jb%^^<hi-^>)lfi, (A 1 
x ( S i y G e i_ y ) l-x ) z Oi_ z ^ & , 0<x^0. 2, 0 < y < 1 <7) 

iEH-e*^> c t zmtt-tztmrn 1 3 icfet^ii^iWo 

-1 5 nm<7)$Bffl-e, ¥^Pb1PI^3-2 0 n m^Iit*!. - £ Z^fffltt 1-&fff 
1 3 KfEmofiEi&^fBii^o 

[f**^ 2 5 ] ITII fi, fee J/cWLIq > L 1 i , L 1 2 

[lt*^2 6] iT*l^\ M&m, Cu, Ni F e^-fM^^.^ 
t-fhic cftit, MP t (M=C o, Fe, N i ) Zi.tiLfrt-fhL 1 0 ^I'J 
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C u P t ^it^ita L 1 j lljiil, ^^,^iiM 3 P t (M=Fe, 
Ni) ifzltMP t 3 (M=Co, Fe) £±J&#£ f Z> L 1 2 5Bl!l«ii<3V>-r 

o 

[if ^2 73 iTiioTi:Mgo (0 0 1) m^m^tix^^z t 
im^m 2 8 3 it 1 3M2 7 <^v*r*L^t3fB«osE«tjtcaa«flE# 

[iS*^ 2 9 3 flf$£ 1 3M2 8 Ov^rn^tcfS^o^jlii^ffiil^ 

3 0 3 36«±ht»« £&BMtti-zmwmimmmit<7>m&. 

^^itSy'^W^SHiS i G e *J5fc53*fc1-***v>t±S i Ge^ 
*ft'?2>ffi&fc$:fcj&i-2>Xm, SEWigfrOtttfeT^^ - A gfcfr £ L TAB 
^BMU =*^*B#**miRS i G eUfr<Dmt*'if fj«L 

*KMP t (M=Co, Fe, Ni) «t «9 « Lfc 

^ 7--/P£?tv\ S«M^|6lt;c«iK[filL/cL 1 0 ^0*ii#>G>*S«flB 

[if ^ 3 1 3 msL±.Kwm3Lm t tmrnzm-r zmmmmfrxb^x 
[w*^3 2 3 mmmmmnA i x s i i_ x u = o. 02-0. 2 

fro 

[»#£3 3] Huie#a^ft(iA l x S i i_ x (x = 0. 02-0. 2 
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[gff$£ 3 4 ] HulE^«$fcmt4fr<7)¥^jt@^ l-9nm, ^ W KM* 3 

im^m 3 5 ] h« m&mkM&mt n i f e & h & & mMm 3 mm 3 4 

[it ^3 6] mmmfotmmm t<DmK^mztzte2m&±^mm± 
mnmfrb%&Tmmm&fhtiT^*2>miKm3 1 ^tm^mmmmmm^o 

im^m 3 7 ] mmmm&m tmm t owkjiiw t t z i± 2 mvx±.^m 
imnmfrh%zTmmm9zithtir^z>tmm3 1 ^m^mm.m%tmmw 

o 

im^m 3 8 ] it 3 1M37 <7)^-rtL^^ffi«co^ii?ii^fsii^ 

3 9 ] If ^ 3 1M38 <D^-fM-KUM(OmmM%%UmW 

-t^mum,%mmm^n^mx$)^x, mu±.\zr)v^^^A^3E.^t-r 
t -r £ £ ffM-r & is. i£ r ;i/ ^ - * a £ t-rz mm 

mmm&tt-z^vmtsmmz^ir&mjkftx&^x, R^mm 

ikfoizumgi 2 <7>*t*WIJCfl 1 t%2 <Dtt®-<7)£M:lzM LX 2 0 a t o m i c % 
W±7 0 a t om i c %&T<vm^X^t fix ^ 2>mm&fai m^-f Z> f£ lOI 

m^m 42] h i eifui s n %> mmzmmtt-xfr -?x, m 
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■t&i&tmmm&o 

[0 0 0 1 ] 
[0 0 0 2] 

[wmrai 

[0 0 0 3] 

tfz, ±^0^#MXWi^(iglJ^, M<7)S£«£ (s e 1 f-o r g 
a n i z a t ion) Jia^fUffl-T &^£t^&& 0 g^^J&^ft&ailJ 

[0 0 0 4] 

#pa¥5-5 554 (m3M. mim) 

[0 0 0 5] 

[M^&L<M ^-f&iiS] 

- <r> g *)^v^(ii ^m\\3m. * n m -t > s * n > * 
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[0 0 0 63 
[0 0 0 7] 

[0 0 0 8] 

f£fg 1 <OUntm 2 Wt^^iU^Lt 2 0 a t o m i c %JW± 7 
0 a t o m i c %J3lTOffl^t?^i tiT <^T & «t 
[0 0 0 9] 

ffi f£i£ 1 <7)TO ;i/ ^ - •> a -cab 0 > ffirlfiH 2 <o»'v n > & & vMi v 

mat<om £ tmm*) t < -tz z t i> -c § & 0 

[ooioj 
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> m% 1 <DUntm2<Dm^<O^M^MLr 2 0 a t om i c 7 0 a t o 

m i c %J^T<o#J£-e^-i tiT v^T & =t v> 0 
[ooii] 

[00123 

im±^o^<t)l i 0 mm&frb%&mmm*ufri*. mp t (m=c o, 

Fe, Ni) ^±^hUUv\ 

ml i 0 mm&frh%:hm.m$LfoUftte, a s , Pd, ir, Rh, cu, 

[0 0 133 

mma<Dmt<7) l i 0 aiuflftsa* h & z>mm^fouft*m < f c c m 

it£fc(±L 1 2 fiS'JtSirc&oT i> 

tZm-kcomtV) f c ct»3t^i±ft^JS> CufcNiFe <OV>-f 
£-t&fitit^<b& *K L 1 2 milJ«ii^fiM 3 Pt (M=Fe, Ni) £fcf± 
MPt3 (M=Co, Fe) *^.J&5f Z>m&frh & J: v> 0 

[0 0 143 

Mttt^gWO L 1 2 MllJIf itfl5^ ? F e 3 Ptif:(iFePt 3 <b & o T 
& <£ v^ 0 

^i^O^<7)±^^«bT%B^/0HtT, Fe 3 P t frhtehh 1 2 MfilJfifit 
/FePt^^^LlQ MilJfl*a£/T*li*, ££(iF ePt^^^Ll 0 I 
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limit/ F ePt3^**Ll2 ai!H»jt/T*«<OJ0i-CE«$^"CV»-C<> <fc 
[0015] 

mmiizfi-fzm.iti'') t-t&mn. (ai x s ii_ x ) y oi_ y 

ri><b&*K X=0. 02-0. 2<D$,fflX$><oXi> 

mm&3 - 1 0 nmmmx&^x & 1 ^ 0 

mmilZ^-fZ S i G emifc^£;&5^-f (Al x (S i y Gej.y 

) 1-x ) z 0i_ z ^<b£*K 0<x^0. 2, 0<y< 1 (DmMXb o T & J: v> 

O 

[0 0 16] 

M»Lt;^m$tiTV^^<7)^oTOlStl^$EH7in - 1 5 nm^MX 
iTiiii, f c cflfit, J/;liLl 0 , Llj, L 1 2 <D&mftM M<0^-f 
[0 0 17] 

MT«^\ Cu, Ni F e<7)V>-fti^£±j&5)*£1-£ f c c MM, 

MP t (M=Co, Fe, Ni) £ <h 1" £ L 1 0 Milt it, CuPt^i 

i^tt^L li ^^^(iM 3 P t (M=Fe, Ni) t^(iMPt 

3 (M=Co, Fe) ^fiLfth-f^ L 1 2 MWm&m^-ftLfrZm LX^X i> 

[0 0 18] 

iTti^TCMgO (0 0 1) g^Se®$tiTv^r & it^o 

mTi&m<nT^$km&m$:^Lx^xi> 

[0 0 19] 

£ l £ it m&mmw z ^ & & <d x z> 0 
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[0 0 2 0] 

fcffitr J: 9 KEfiSfta v 3>Wit4y'J a >«B^ab&v^iS i G e Sr 
j£#fc1-***v>l±S i G e«#*^*»iI#&^S;-t*Xg, l£«ii#<7)tt 
t7;^--)A^^HiUHMMU iv'i n v>fif£S i G 

e«B$3*OB6fl:£fT9lg, RfflffL^KMP t (M=Co, Fe, Ni) 

[0 0 2 1 ] 

[0 0 2 2] 

«r c: x\ mmmmtmiA i x s i i_ x u = o. 02-0. 2 ) s tzuz 

ffifia*«Btt#fl-li A l x Sii_ x ( x = 0 . 02-0. 2) 
[0 0 2 3] 

- Huiett^M14#:o¥^i£tl^ 1 ~ 9 n nu ¥^HPRa ? 3 - 1 0 n m 

hu te« t mi** t o m kwb t tz it 2 m &±.<?>mm.mwRfr b%z>T& 
Mtz&mnm t mm t<om izmu* *tz&2 mvi±.mm®.mnmfr <b & & r 
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[0 0 2 4] 

«± r ;i/ ^ - * a * ±^55- 1 -t h mm&uft t tmrnnm^^m a & o 

H tr J: ? KB $ ft £ $/ V a > 1" * £ Mt 4 Ig, i^T 

[0 0 2 5] 

WU20atomic %J^±7 0 a t om i c %J^lT<7)#J^T^i ftTV^^ 
, S.U f H>rfE^2<7)X@m: 0^Jffi$ft*^?L«#tc«ttttfl.S:^*-r**3OX 
[0 0 2 6] 

#S&9!Kffc;&«&iaS^ft:«\ 3^fcIBfiW&^*fl*J&3ft*«$CfE» 

Kiaawtiiatttj-sH-sr^flitft^ft^^oaJWfc, »tt*to« 

[0 0 2 7] 
[0 0 2 8] 

ITOKfc^T, 1 0 0 0 l±tt:RO«B*t, 1 0 0 2 lltt^tttffcJR*) HtrfiHl* 
.10 0 1 *-&tf«j6frt?* •) , 1 0 0 0 ri f ^i* 1 0 0 21: 

^Ltv^i^^^tLtv^o £jb\ 1 0 0 3ttmffi.X~$>2>o 
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[0 0 2 9] 

fg14$t#^5E«-r^>7t:i6. fgii# 1 0 0 2 frhmk<VUW 1 0 0 3 
[0 0 3 0] 

EI 1 K*5*t&flfci# lOOlli, Hi 0*r»«r-S-*«J*$tL*tt^SP*i- 1 0 
0 0^, *20*mm*)S$^««l 0 0 2 KJOOffl^ftTfc^ S.o^ 

m^tcii^gi 2 <7>*tw\ i (Dum-tm 2 (om^^mzMLx 2 0 a t 

om i c%JSLt7 0 a t om i c %^TOi^tJtiTi/^; Lv> 0 
3&^#t><otftftHJ:St, ±Ifi#J^oigHt?*tL^ If^t:MwW^fn 

[0 0 3 1 ] 

SfiSI 2 ^>*t#^#J^-0 ^ <h "C* ^^Uli25atomic %&± 6 5 a t 
o m i c %jy.T, «t W£ L<(i30atomic %J£JLL6 0 a t o m i c %V1 

[0 0 3 2] 
[0 0 3 3] 
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li. Si, Ge, S i t G e <7>m&® (&|$, Si x G ei . x ( 0 < x < 1 ) £ 
[0 0 3 4] 

0 o:ci^±»i l < ha o o r J^_t-c «fcv> 0 

[0 0 3 53 

fULTAUfflv\ 112 LTS i Zm^&fim, ^^^liilOW 

1 LTA 1 m2<DUnt LTSi x Gei_ x (0<x< 1) 

10 0 3 6] 

is&mii. ^I^^Ci:^iHv> 0 »2©#fttLTS i^S i Ge^ffl 

iiRJ2* £ tittRJ&R-C* -5 o 
[0 0 3 7] 

■CiWftl^riSg-C**^ t^ttjmi, 0. 5 nmfl±5 0 nmmT, »i L < li 
1 nmJ^±2 0 nmMT, £ Mlltf £ L < l± 2 nmW 1 0 nm&TX&Zo # 
K2 0 nm*StOg-C*SCl t mYMX&Z> 0 il-C^Sttt, ®|xJ2\ Hlg 
OSEM^Jl (IMOOnmXIOO nm^li) ^««r$*t*tttfcO£B#<S\ 

[0 0 3 8] 
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< it 5 nmJil±2 0 nmJ^T, HlZfti L < it 5 nrnfiil 5 nmm*^o 

HtfHitO«^») tU, ^imOTcScorl^ (^iJx.(i\ S i x Gei_ x ) 
£ ffl v ii\ ^ o yl^it O k J: o T & ±f E f <k F^BI O ftljfp rt ? rTb£ «h & £ 0 
[0 0 3 93 

, t&lzm7E.Zti2> &<7)-<?fi&v^\ lnm-1 0 0 ju mcommxmmx § & c 7° 

u-t^mm^t^mLx x 'ommm^mmt tnt, 1 nm ~ 1 jumnmx&z 

fc, ff$^|pj (£S2f|nl) KftLTfi, ^»«HC#tt*r<>7t&v> 

[0 0 4 0] 

[0 0 4 1] 

£>*i-Cv>-C& «fcv\> ^ (EI 1 tc£Ut£ 1 0 0 3) <h LXit, #K|&5e£*i& i> 

<Dx*i,t%^j)K ifiii^gidfeii^t ti.itt^o^ ♦) , ^^^^^^ 

?>*&*i 14*^. v 'J n > ayg, # »; * A fttft. & * v» l± >f > S> * A ^ct)^2» 
iifltf^fifc-C^ &<7>-e£>*Ui\ 7K->7iHS (#ijx.f£*°'; >f * KWfltfc^) 
[0 0 4 23 
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C^id&fil^l 0 0 2 0M^|:riLt^t^ 0 
[0 0 4 3] 

? * 'J >^Ifli:7J^-^AO^-^7 0 0 3_ttc v 

'Jn>Jt (vV 2 0 0 2 ^S£tL, T^^fi^TT^A'-^'J 

Aiy'J 3^(0^idfLT, 2 0 a t om i c%J£Lt7 0 a t o m i c %MT 

it K L «ifttfrt*2SS £ ft X v > o 
[0 0 4 4J 

hn>^A-^'J>^ RF^^'^'J>^ ECR^^°7^'J>^ DCX/^ 

■y * v ^^ri^ffl^^-^^-e^^o x/N° y * >; >^&-cfif r^n*> 

^^H^^-eRlS^grt^ffi^* 0. 2 1 P aflJt^LTj&Jjfl^T 

tmztnmMMmM lx i> ^&pftm<Dm&x-% 1 mmtm 2 <w 

[0 0 4 53 

1 *«±^^$^^>HufEt#it#t±> &«E^2 o o c^LL2 0 o°cmr 

KLTffM£*U #C10 0°CJ^_hl 5 VCVXTXHmZfohZ- bam* Lv> 0 
[0 0 4 63 

1 vmmfm : «t6yv<>r *) 

±&L£fit£#:i 0 0 1 tf^tetKOlW 1 0 0 O^^it^^tCJ: <9 #-?LSf 
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* ^-e* * o ^7fx 7 f > rm&i±. mm. &.m. webs* ^iwit* 

[0 0 4 7] 

#1 0 0 0 &lifu &&W»*L£|£^ mttoMLt:*) 

[0 0 4 83 

[0 0 4 9] 
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[0 0 5 0] 

KfctVMIL^mmtf 2 0 nmJiim^ WLI^±<7) I F^^PI^3 0 nmJ^Jl 
[0 0 5 1 ] 

WT, ±&<£>flft£#l 0 0 1 ^f>itttt(OM*i*LT||f>tL^^LS# 

nbn&griiMmmmmm*3£m-r&m& (2) , ^ig^^jtci 
oT^fv^ *z.Tnhtiz&iLmmzmm&ttn*3c.mir2>m& (3) n#itr 

[0 0 5 2] 

( 1 ) i^L^jg^ibtt^O^^iy^^^L-C^L-C^^tL^^L 
^-fes ffi£tflBft&ft:. ELMi^ xi/nn^n^ 7fr^5$ti\ 
[0 0 5 3] 
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*<-Z?'. 18/ 



[0 0 5 43 

r^ffl-r^>-<h^-e^^ 0 2% Kit, m.mt^mtz>^txm.%tmmw (- 

[0 0 5 53 

mr, mi 9^fflv^-c, mmT-^^euofli^iai^-ro ±aLfc«it#i oo 
i^»ow^iiu ^i^^f^*mt4*m t«x.tf7^5-^A^ 

[0 0 5 63 

2 19 1 f±*«, 2 19 2 (i#£ij£fls: (0flx.tf&fl:v'J 3 >) > 2 19 3 UtetK 
W«tt#ft**Wx.tf->'; n > 53*15: L^#jt#, 2 1 9 4 (± Kl/>f 
2 19 5 »±r- 2 19 6 fir- h*®, 2 19 7 ttV 

o 

[0 0 5 73 

Ell 9^J;Ti:7J^-^A^l^K'; Ftt^itt\ i^-Ky 
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[0 0 5 8] 

(2) ore, minmmitym (m&, mimmm^x ^ommmtLxi, 

[0 0 5 9] 

no^nv;^ yt^m^, ±mmtt. ^-t^*, £<bicfi, 

, M I t'(7)MffV^ * ^Hi^i t & £ o 

[0 0 6 0] 

1?!lxJi\ IS^l 0 nm^T^t; ^-^SrHIIH 1 5 nm^TtML, -€"0 
[0 0 6 1 ] 

m^l^mi^ 1 0 n mttT, ffiL<(il-9n mt* 0 % ^o, ¥*£W 
RSrt* 1 5 n mJ^T, 4fJL<li3-l On mt*4C fc Ci lj , i^ilf^IS 

[0 0 6 2] 
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[0 0 6 3] 

[0 0 6 4] 
[0 0 6 5] 

L#&ftfH\ xuno^nv^l^ Tfc^*^, fl^-fe^, £ 

[0 0 6 6] 

[0 0 6 7] 
[0 0 6 8] 

&2<r>%ffim& : KlRJTilfe + A lSi^AlSiGe) 
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[0 0 6 9] 

SEiiioii^M^nTist), ifzm^m*tmmmwtLxi>^mit, 
mittfMitix^&o 

[0 0 7 0] 

[0 0 7 1 ] 
[0 0 7 2] 

mi 3<Di&*mmmmmmmvfmmmzm^x, ttTciL<^ts„ 
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tztbmiZ (a) tC^-TJ; -? tCN i PJf 5 5 4 2 £*6o £&&<^cj; 0 T«i® «h 
Ltl^LTi3< CI £^#v> 0 mn^m 5 5 4 3 <h LT(±itbSi«&N i F e& 
<£ (s*—?u4) &<Wifc;/m~lH 0 ^m^/p^-Cfflv^tl&o 5 5 4 

4 £: LTfi— fi£(CC o - C r £-^ffl^£> tiTiS 19 , * 
&£>IH13 (b) K^i-flUi, C oa^^v>nrg|55 5 4 6 t-e<7>m<7)C 
r&^JtRW^v^vi^auS 5 4 7 K#«$ftfc^/CjKK1-& 0 nr^5 5 
4 6tiRttCiav^^T^0^IS^^«di (&T\ hcp*i&fci/>d) ^^f 
-f£Mtt£<h& 0, tUWkfttteho yx;^5 5 4 7liCr«^<tit 

fcfc-fo ?TU5 5 4 6T»(ic^ ? »«®tCSil^[aI^[p]V>-Ci3»9, ISeM^II 
;£140flUflKJ: i9M{i^®t3fiE^|p]^(p]< =t^H^^ 0 JifBSESW 5 5 4 
4i:(iCo-CrWt:Ta, Pt, Rh, Pd, Ti, Nb, Hf&^&aSfln 

[0 0 7 3] 

4-&Zh%&1ffimmmiklZttLX^ Co-C rW37^5 5 4 6W 

9miti>mm-e$> zzt zti& 0 ztz, mmt^w^m^mmm^mm 

C^^:^^, jS^a§$ntv^CoPt, FePt, FePdOLl 0 i 

m & m\x &z>tnz-htiT^z> 0 mtmwi^r&zmtt 

itLX, Ziib*m&&&fctpbzfrffi.2-&fzm (^7-a7-i) KU Co- 

(mm 2001-273622 0 
[0 0 7 4] 

L^U ffiSiJ^oEfRlit?{i^tcftiJiai$nT*5f>"r, M^f£W#<h 

ifz, m 1 3 Uti^ 3 *lTH*l/^ fSllif 5 5 4 4 tmtt*>m 5 5 4 3 ^>ffl 
SBSWOj|Satt«:*Sie>*BW-rT*JiO^lRSrtfo>l:0, IfiilS 5 5 4 4 <h 
mtt*>m 5 5 4 3 0«^WilS^*^pi6**tc^ki»«rWT*J»«rlfiK-r4 
ut^nrv^ (#i¥7- 7 3 4 2 9-^<2r^#HS) 0 
[0 0 7 5] 



ffiSE# 2003-3097003 



mm. 2002-363163 
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[0 0 7 6] 

±IE^*<7)^/^y 5"J>^*i:J:() J&$££;ft-*:C o C r MUmxitm&Wmi 1 - 

, jK£zzfy-~izu^zti>mmx$>^fzo l i 0 mmmmz^-tzMP t (m 
= co, Fe, Ni) m.mMi<n*rj x\ *^>v^i^fiT-(7)/^ydrfi-e<7)$^ 

[0 0 7 7] 

m r mmm zm-rz mm mtm x &^x, tmmm immm * z 

[0 0 7 8] 
[0 0 7 9] 

^>r-Ci/^f#Jt#<h(i. H 1 mm*^MnfcZfthm-k<nUtt 1 0 0 0^\ 
m2mm*^&MJ&ZttZ>WMl 0 0 2 ^MH^T^, K^tmmW^ 

hmmx^ummm^^m^m^ i><Dx$>z> 0 mm2<DmuK mm 

1 <DU^tm2 <7)ffi%\-<7)^kik t-#t L X 2 0 a t o m i c %J^_t 7 0 a t o m i c 
%&Tcom&X^-£ftX^Z>ZttfMt L^o WTtii, ll^ffitL 
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[0 0 8 0] 
[0 0 8 1] 

m 3 K£v>T, 3 0 10 I4X«, 3 0 11 (iTilA, 3 0 12 l4i|MttJf , 

3013 nymmB, 3014 (iisne, 3015 iz&mm. 3 0 1 e itmf^m 

X$>Z> 0 0 4 H&^T, 4 0 2 0 lZm&&ik%V>ft, 4 0 2 1 fitt^Sit^ 

g&53\ 4022 nmm&vwm^ 4023 (4tt#t«ji%<7wi, 4024a 

MllXh&o l4^Til4 0 5 14, HI3 OTi&iiA 3 Oil, Ifc$tt41 3 0 1 
2 , TAbS B 3 0 13 *ittbX7FLtzi><DX"hZ> 0 
[0 0 8 2] 

«0g-CI4, IMS 3 0 1 0<?)±C(4J!llHT«iJiA 3 OIK TOtt® 3 0 1 2 
, T^fe/i B 3 0 1 3 , mm 3 0 14, ftffJi 3015, LTUrt « 3016 

[0 0 8 3] 

#^8BSW3 0 1 4 K*5V>-Cli, #N»#SI^4 0 2 0 £&*fc*SI4W# (ft 
**tf>SB#) 4 0 2 l*»e>44 0 -e-tL«btt^»3t^OEg4 0 2 2 It %2<Dtf®- 
hltv'Jn^^IKL^Wt ix.lf 1 ~ 9 n mWilt* «9 , tetffllit 
J^P^IM 0 2 3^\ #!lx.(43~ 1 0 nmOigHOfit-CBfie^^^o 
[0 0 8 4] 

iifWIiltlOlS 2 2 14, 1-15 n m^iSH-C* >9 , &#t#i&»OBlHI 2 
3(4, ^ilf3-2 0nmO|glOi-e*4o 
[0 0 8 5] 
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^OfflSM^Htf J: -9 Cieffi£ti£ v'J n > (*SvMiSiGe) * i" & v 
7;K^-)A^^liLtiiL^MU y'J3> (*-5WiSiGe) 

*ltsbsw o 

[0 0 8 63 

o fcfc, J^T-e(i^2cotWt Lty'J ^ > ZMlRLtzm^ZMiz t t)MW-f& 
^\ ->i; x><7)itfc>*) CS iGe ^fflv^ih tt^o 
[0 0 8 7] 

7JH-i)Ay'J a >f#ji#;5 0 3 4 (4, tetKT^ - ^ Agft^ 5 0 3 1 $m 

3 o^ses$^7^«^^^-ra^«h^#m-e^^ 0 r^-^a^Ki* 

EE OzloTio 19 , >^<7) v rr >^»^r-f, *MtT^ 5 - * 5 0 

3 1 tmmi- zzizm^T^j]') iz&mir & z. 1 x-mkr * < - * a u& 5 0 

[0 0 8 83 

=f>^5 0 3 0 ttmmmt^Kmt^ti, (a i x s i i_ x ) y oi_ y t%z> 

o ^ZX\ x<7)$Effliix = 0. 02-0. 2«CA^C^ f lfflLK £fc 
, NMEBMfc«>i|*Tl±, T^^lffl?U ? PJiiL7t:B#*^^ 3 0-6 0 s e c<Dffll<z 
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mmwutz ft ^xi>^^ 0 

[0 0 8 9J 

^2<7)##<b USiGe ^m^^tzm^K^, S i G e Uft 5 0 3 0 
M$Htf (Alp (S i q G ei _ q ) !_ p ) r Oi_ r t^^>o ^-T% 

pC9f£B(£0<p±S0. 2. q<7)$efflfi0< q< 1 <OiiCAI» - 
o ffiKtt, 0<p±S0. lt*^ c q OfaHfi 0 sS q ^ 1 i: f 

Z>Z\ti>ni%X$>Z> 0 ifz, mimmiiO. 3 3 4^r^0. 9co$aH-?&*K 
tfriL<t±, 0. 3 3 4^r^0. 5 (DmMX&ho 
[0 0 9 03 

IS5 0 3 2(7)Ii^l nm-9 nrat\ T )V $ - * A (7) HQ 5 0 3 3W| 
P { 3nm~10nmt*5WJ:i/»o A 1 - S i G e <7)f#it#:c0i#^(i 

> m.J&Ki>i$tff1-&tffeWiA l «5 0 3 2«W J 1 nm- 1 5 nmt, ft 
4KA 1 <7>Pb1PI5 0 3 3 0$bH^3 nm~2 0 nmT^-SIt^tt-So 
[0 0 9 1J 

*$kMmm~&2>&wx~it. m 4 <7>mm&yti&fr 4 o 2 1 £l i 0 »ji#it 

m^MPt (M=Co, Fe, Ni) £±J&53*i: -t*«?8tetf:fc -f Z> C t K 

2 2 <h Ltii 1 - 9 nmOfEffl (*2©#fl-t:S i G e £ffi^£i#^fi, 1 - 1 
5 nm«) , tt^fll3S^<^WPB4 0 2 3 it 3 - 1 0 nmOfli (S2 0#ft 
CSiGetfflv^i^lt 3~2 0nmCO|£H) <9 > ^coRttOT 

(DWM.4 0 2 2l±3-7nm ($2 0^CS i G e fcfflv* 5-10 
nm) T\ tt^ftii%<7Wi4 0 2 3 f± 4 ~ 8 nm^laH (t& 2 K S i G 

e «rfflv^*§^li, 7-1 2 nm) X*$>& 0 
[0 0 9 2] 

mil 4 0 2 4wiif» mzx&zzttmi L<. 
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[0 0 9 3] 

ttz, 3m&fcUfr4 0 2 0 (A 1 X S i i_ X ) Y Oi_ Y - 
<7) £ ^xOfEHii, x = 0. 02-0. 2"C&&«1£ ffil Lv> 0 H2 
Ofl-fl-KS i G e £fflv*£^f±, (A 1 x (S i y G e i_ y 

) 1-x ) z Ol-z ^&&# 5 \ ^<7)t|(Ox(7)iMliO<x^O. 2"Cy<50|SH 
fi0< y< 1 T&ZZt jfflfri lv^ 0 *f£ L < 0<x^0. 1 "Cab* 

o yoiEHtio ^ y ^ i t-r^ci fc <>nr^t?*So ttz, mtvmuo. 

3 3 4sSz^0. 9 0fEB-e**K ftf* L < (i, 0. 3 3 4 ^z^0. 5 ^Ofaffl 
"Cab -2) o 

[0 0 9 43 

14 <7) A & £ ^ * > £ tr v§m * "TV t/p * ^ f & Jj&tfuft g T & * 0 1" & *> « 

Dfmfio^:§^c o ^ ^->^#t *i&m^$&cp t^cu^Ni ^^mmsfi 

10 5&I!ll**i£W"t&MP t (M=Co, Fe, Ni) 0^j£K*3V*-C<>r?»'* 
[0 0 9 5] 

ifz, |B$1®4 0 1 4 OT^Kftfll-raTflfeSB 3 0 1 3 t L"C{±#«O^JR 

SL£>£> f c c#ji"C&£ P t , Pd, Cu, I r, R h *>-Z<Djfc<D#&m t % 
*lh<D&&X*msLmWJj\ft\z (00 1) MLTv^;H s ffiL^o itz, Z 

mifa^thmmw&fcif. ±*jsftMJW£, w, Nb, ti, si, 

£—tt£J£JUt&A,"Cfc£v\, S<bK, L 1 o > L 1 i t£(±L 1 2 ^SHJfftii 
m>-f*U>*£WU *«®l*I^^iE^tc^Be^JL7t:M*T*«B 3 0 1 3 
LTilWo *#Wlwti, MP t (M=C o, Fe, Ni) , FePd, Ti 

au cuAu^iMtnL i 0 mmm, ttzitcup t*$.mfrt-r& 
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L 1 1 SllJffit, ttzliC U3 Au, A 1 3 T i , FePd3 , Ni 3 X (X = 
Fe, Mn, Al) „ Pt3 X (X = C o, Fe, Mn, Ag, Al) , PtX 
3 (X = Ag, Au, Fe, Mn, Ni) L 1 2 mm&Wfrb 

MlRLTi> Cti^T^«B 3 0 1 3 (D&tfUMMVtziblz (0 0 1 

) El6jL£MgO£#A1-&- iWfrt Lv\> 
[0 0 9 6] 

,l^-e(7)^«OMi*|^[S]tciE^C|g H B H S^iJL7t:M (*) t^dcoii s fee 
«3t-e(±«M^fS]C (0 0 1) ElnJLTfcJR Of) T?£«K Ll 0 , L1 2 S 
IlJ«ii-C(i*«iS^|^^ 10 0 11 ffi-tMfUft$*iTV»&II (if) , oif)c* 
^iotv^I Of) T?*0, L li 5aS0*3fi-C*±, *«Si£^|p]^ 10 0 11 

ffi-c«*$n-cv>sn (is) t***^*»i-o 

[0 0 9 7] 

#i&9!k*5v»-c, l i 0 mm&tumi o (a) £^i-*is-c*&o 
l ii mmm&timi o (b) tc^-r«ig-e&£ 0 l i 2 aiij«jtt(±mi o 
(c) izTF-tmm-c&Zo 

t fz, ^mmWPUM<7) f c c t Itffi'ktt (facecenteredcu 
b i c) OB&Tab&o 
[0 0 9 8] 

ifc, ±|SO|Silli3 0 1 4 K£*t&te#*&&»53*4 0 2 1 OfflffiStfc LTfi 
, _hg|J^«bTtflSB 3 0 1 3 £ <aftj&KjMtt\ Mx-^IH 6 i Zfm 7 K^-flU 
H> (L 1 0 mmUt) 6 0 5 1 (06 (a) ) , £fc*i««Bte#: (L 

10 MHJfifit) 6 0 5 l/#N»tt#6 0 5 4 ([116 (b) ) , *^tt««ttt# ( 
L 1 0 ffiSOflfiS) 6 0 5 l/fflSmit6 0 5 5 (H 6 (c) ) . 
( L 1 o mm&) 6 0 5 1 6 0 5 5 /im&fc 6 0 5 4 (EI 6 ( e 

) ) , i7t»i««tt# (Ll 0 aHJ«it) 6 0 5 1/«14#6 0 5 4 /fflm. 
#6 0 5 5 (BI6 (d) ) t^nm&*tZ>Z.t-i)**SffiX$>Z> 0 
[0 0 9 9] 

---e. mm&fc (l i 0 mmmm) nmfommjjfaizcmsifaLrtet)^ m 

m&foRV^m®.folimUmUJ]\°lbz (0 0 1) EfaL^f c cfiil^&o^c!; 
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zmtt-rzo ttz, mm.it a i 0 mmm) «$3-«u mp t (m=c 0 , 

Fe, Ni) £±j£#£:U Ag, Pd, Ir, Rh, Cu, Cr, P, 

u<7>v>-f*i^££j£:fr£ U H^it^rnjH (0 0 1) ElnlLtv^it^ 
UZL^o £tz, it^cof^ItCu^t-i:, W, Nb, Ti, Si, 0%i? 

[0 10 0] 

£fz, WtfmfcWfm^ Ni Z Fei_z £±Jj£53-£U Z«(i0. 6 5^ 
£>0. 9 1t^:^fH<> $t.C-SAg, Pd, Ir, Rh, Cu, 
Cr, P, B*¥*iZ/u^ii$i\t* 0 mmfcUfrlt, Al, Si, Ge<OH- 

o i (immo^btJ, a<fc^ £ -> »; n > „ # - # > & w iLv^o 
[oioij 

$<=>k, ±f5<7>«m# (li 0 mnj«3S) , mm&. &m&wmiz.i>L 

frbLl 2 ( F e 3 P t ) /Ll 0 MJ«it (F e P t ) (HI 7 ( f ) 

)^li 0 mmm (f e p t ) /li 2 mmm (f e p t 3 ) (@7 ( g ) 

[0102J 

£*U±, TiiB 1 3cof c cflfct, ttzliL 1 0 SiBOflfcl, L 1 2 Mgljffi 

ztui^ ^.m^x^^m^, zhizrmmB 1 3 t^m^^om^m^^. 

■f&i><DXi±%^ 0 $f>j:, IIICJ: 0*J£K£«Si£2fi&!KL lo MfUJISJt 
(7)c#^@£r&]$-ii:^^<!: &pljtg-e&£ 0 TJlllJiB 3 0 13 ttt^«jS 

«ftt#4 0 2 1 it-U^iKW:WLi±CXi>^it>^o 
[0 10 33 
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±.m(D&U3 0 1 0 t LTi±, **7^, r;i/^ r^^f-f 
[0 10 4] 

tfz, &M3 o i o trmmB 3 0 1 3os«itti3 0 1 2 zmfihmt 

tLti711A3 0 1 1 £ifALT£< ifcWJ L^ 0 itz, ^WllT^fiL 

■cti, Ni Z Fei-z z^f&frt-fzm-fimm'tsffix&v) , z<Dmmno. 6 5 

#><bO. 9 1t*^Ct^JL<, SibK— gBAg, Pd, I r, Rh, Cu 
, Cr, P, B%t**&A,Xi>&^ 0 itz, Z<Dt iT^^Mg 01, T^feiSA 
3 0 11, *M8te«3 0 1 2, TI1B3 0 1 3 tv^MS#, i/:liti8tti3 
0 12, MgOU, Til B 3 0 13 fcv>-9JK#T<> «t < , OcflBtttJi »i N i z F 
ei_ Z OiBr^ (0 0 1) @£|6j LTV** z. t t Lv^*\ -eoflfe<0<fcfl»ttfr*» 

mmfex$>z>fzist>T*:^7 t £m<7)Vimx$>^x i> x^^ Q 

[0 10 5] 

tCfi««« 3 0 15 Sr^-r * It^iK, ^ v K <b ©fIi:^Lt»l^ 

iBrfrflUPFPE {^--7)Viruj^)3--7-)i<) ZW^Z - t »i 
[0 10 6] 

[0 10 7] 

mk<nmtt**i*wntsffl&*-%-tz>m&fc (0101001) k 

ttiliE#2 003-3097003 
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[0 1 0 8] 

mi lit. ^m^mm.m%$mmi¥(om^ij^-mmmm^^'rjimm'(: 
mi i Kis^-c. ^m^.c^^sis^faiiiis^ijiiig^ti^ ^ 

-r & $Ht -> u 3 > * t-tzmtGi-z mmm zm-rz mm&nt m 

&%&K%Z> i><DX*$> *) , Tffi^ ( a ) Xfl- (d) JM y k^it2>Z.t*m%kt 

[0 10 9] 

a) I|:llii:TtieMtio 

o 

> * S T ;V $ - * A v U 3 V ft &#: £ f^-r & 0 
[0 110] 

(c) ig : ir;K - ^ a y >j n >tj|^tttr ^ a^?:^ l 

(d) Ig ! »*ffl?L't , KMP t (M=Co, Fe, Ni) «: i: 1" * 

mm&fr -mm&foufr *&t*m$mft®> z^ml xmmm zfm-r & 0 

[0 111] 

( a ) Ig: TttlMIg 
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if&rn^ mm±izrmmA 1 1 ^t*ib i 3 <?)2m*mm t m 1 2 £^lt 

[0 112] 

( b ) Iff : r - ^ a v <; n ^ts^off^j&ifi 
wmm £HX ^ ffl is x n [z v >; 3 > £j&5> t -f & v 3 >g|^£^n}-£ r ^ ^ - 

[0 1133 
[0 1143 

Ell n:^tIC, T*i5^!MU:itl o_lk, *¥f^i-c»f^^ 
>1»it#6 ^ffM-T^o T^-^A vV r?>^it#:6 (±, t^^-t-a^j^ 

[0 1153 

132 £f?Jtffl^T. ^¥if^S-e^m-r^^i: LT, x^ y* 1 ; >^&£ffi 

y 9 >; >^ri*fflv^^^(i. r^^-jAty'j n xom&Zffi&^itzt 

[0 1163 



mt£# 2003-3097003 



mm 2002-363163 



^-v: 33/ 



[0 117] 

r-y b 2 0 0 3±i:->'J n>f 7 7'2 0 0 2 £521" £ £ fc xmfcZfch 

*2 0#fti:S i Ge^ffli/>^ii, #!lx.(i\ S i Jt G e <W fcSSfiBEfi-T 

&v> 0 JfiU ^— *T^^-^A*^trtt«flljt#«:'> , ;3>«i*rttw*&— tc^ 
tfcS-tir&Uti, 3£«1 0 0 3 K*fr&KEttLT;&< <Dtf£^o 
[0 1181 

BlfSi<7)7JK-^Ai:y'J n > h (Of* L t f^S L 1 7 - 

7;K-^A^-y-y h^y'jn>^-y'7 h^SIJ^t:ffltL, H8#K 
[0 119] 

0~70atomic •) > 4f S Uli2 5- 6 5 a t om i c%. $ 

4HL<l±30-60a t omi c %X«$>2> 0 v V 3 >»7& ? Wf^*igHrt-e*tL 

>»i6tf:*»* * G »2 0tmtUS i GeiSKLfc* 

T&J$LZtL&m*P<nS i G e co»(i A A 1 t S i G e ^iC^LT 2 0 
~ 7 0 a t o m i c %T£> *) , $f i L(li2 5- 6 5 a t om i c%, $ <b K$J 
H(li3 0- 6 0 atomic %-?&£ 0 S i G e Miff frfr&i&m for* frtitf 
, SiGe ftrtt:A 1 (Dmtmmm^nLfzA 1-SiGe -1 
£i>*"e&&o ttz, i G e ?>|Bjytfi^< o-ck&< , 

fetkA 1 Ottg^Mflloai^i: LTR|ft$tt4 0 ) 
[0 12 0] 

ttifHf 2003-3097003 



mi 2002-363163 



^-vl 34/ 



ill T^^-^Aty'J ^>0#J-^^^1-a t omi c%tli> y'Jn>t 
- h; A<7)J^^-(7)^(7)*iJ^^^t> a t om%|>5H±a t % & ffiffc $ *L 

[01213 

±IB#JiHc*3V»TI;J\ a t omi c%^fiHTfflv>r^S^ wt 
%£i|M££ LTffiV>**£-|±, v'j =J>rt*2 0 a t om i c %VX± 7 0 a t om 
i c %&TF<M* J kl*. 2 0. 6 5wt%m±7 0. 8 4 w t %J£JlTt at 
omic%^?)Wt%M7)||li, 7;K-^A(7)^I^ 2 6. 9 8 2 . y'J 
3>«i$-2 8. 0 8 6 hL-C7;Ki^Aiy'j3y(7)liit^^^ ( 
MJfc) X (a t omi c%) <7><S^<b w t - & 0 

[0 12 23 

i ^ i ^ ^^fe-e7 ^ - a y 'j n >tMf ^Mt ^ t ^ r;v5- 

Htt^t^yt-C* , Z<Djimzmz-l£ 1 ~ 9 nm-C& 19 , WW»±^x.(f 3 ~ 1 0 
nm-eiS, i2^fULTS i G e fciKR 1 fcW^Kti, 

(41-15 nm-Cab * P^Pi(43 - 2 0 nm-C£>& 0 ) 
[0 12 33 

ZWLLtzt #OK)S^er*I<7)EE^J(4 > 0. 2 - 1 P a flJg^J: Lrt*U #K 

&tU4i: 

[01243 

ttlliE#2 003-3097003 
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[0 12 5] 
[0 12 6] 

±iaoiltwLT^M^tL^T^^-^A v»; 3>i#^#i o o i a, r;i^~ 
^A^r^^ti-^iaj^^fb^^s^T^^ -^Afflj^i o o o <h, ^<F>mn<r) 

v>; 3>Sr±fifc^t-t & y'J a^SB^l 0 0 2 ^fx.^„ 
[0 12 7] 

1 1" & #\ tt^#^<7)M#ifi#:^# c, tit v>*Uf , ~> '1 rr > N y )V 

^SP^^MJt^i3V^TT;V5 Aco#J^8 Oatomi c %JJJL_t, Ifri 
L<(i90atomic %W±^Ii Lv> 0 
[0 12 8] 

•yA, gfc^, 7;v3*y, Mit> ¥<r>&m<r>jm*tt Lt t <t v> 0 

±^53-t(i, y'J 3>^5fr<Oj£##)£Jfclcj3V>TvV 3>0#J£-^8 o a t o m 
i c %m±, Sf $ L < t± 8 0 ~ 9 8 a t o m i c %, £ <b H$f $ L < \t 9 3 ~~ 9 
8atomic%#IILw 0 (fc*5, fjl 2 0*tfl-t LT, S i Ge^IlRL/c 
»£-KJ±, mtA 1 M^JSffi H^v>* S i G egB^Offij^fi, S i G 
e a^«*0««B«at^«l*?>tLTv>*LJf % . A 1, O, Ar, 

N, Hfc^O#tttf>x3H*^LT<> «t^ 0 fcjs, LTtt, S i G e SB 

#Oj£#fl*j£Jfcfci3V>-C S i G e 0#J^8 0 a t o m i c %m_L, jtf $ L < ti 
85~99atomi c %<7)$SBtf ? £f3 Lv^ Q ) 
[0 12 9] 

±IEOtj|JC, SfiCTiK-vAty'J 3>£|^B#K*y^y 9-thZ.tX\ 

\&W&2 003-3097003 



mm 2002-363163 



36/ 



[0 13 0] 

8(i> Mtt#<7)^ltitW^2 10«HS:flJli3HtpiNKtt*r*l-^e>***» 
14#g&5^ 2 0^^ o v »; 3 8 (i. A 1 x S i i_ x (OM^ «b & £ 
iL^o x = 0. 02-0. 2,JfH<liO. 02-0. 0 7^^f o 
, m2<Dttnt LtSiGe ZM$iLtzWi&^te. mtA 1 OESfi 1 - 1 5 n 
mt*^ -€-Ott^A 1 ffl<DfflMl*3 - 2 0 nmt^^ c £*nbOIt#£WHS{± 
A 1 h S i £: G e fc<a&J&tb&»<b&5££*L&o 
[0131] 

^lE^flfcfrftwatfcA 1 ^7 011^1)1^^ S iGeSR53*8l±, & 

3m&feUft2 Otft&o mitmi<VS i Ge^8it A l x (S i y G ei_ y 
) i_ x <7)M^^^^O^tL<> xOi|(i0<x^0. 2T% «ftL<t± 
, 0<x^0. lt^o $7tyO|£H(i0<y< 1 "Cab-S^ O^y^Ut 

[0 13 23 

( c ) xn: mmmm^MJiZTtm u -> 3 >mft*mttz>iM 

[0 13 33 

:OTIi^2oo^(:J: »5 &„ 
- * A f |5^c7) * Jx7f >y*L T2ffl?L * f^i" & IHT* & o t*<Dmm * 



m!E# 2003-3097003 
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^-vl 37/ 



o d^^Cfi, y'J 3>««-li»ffim<k-C»fb$tt, (A 1 x Si i_ x ) Oy 
1_ Y (X=0. 02-0. 2) t&£ 0 i2«Mi ITS iGe^i 

IRLtzWi&iZ^ S i G eMfrimmWHtX*mtZtl, (Al x (Si y Gei_ 
y ) 1-x ) z Oi_ z t0<x^0. 2, 0<y<U^S o |/: 1 tflUli, 
0<x^0. IT?**), yCOfgHfiO^y^ 1 tt-^-r «h ^pTfg-e^^> 0 ) 
[0 13 4] 

*M^mz^ v ? Lxmil^fcfc'f %>JLfeX&Z> 0 V >^<7)J: ^ Hv'J 

^ $ f 7 ;K - A ^) * f if icgif f ^ - tt7;K -^A£|£3r 

[0 13 5] 

Hufe»L4 1 tcMP t (M=Co, Fe, Ni) £±/&53^ 1"&g|S5}-£1l 
*K«fc OflMLfcm, T--;u^r^f^, c#Sef6]L7t:L 1 0 ffiiU 

[0 13 6] 

<5> R T A (RapidThermalAnneal ing) IZ£ tyff^ Z t 
[0 13 7] 

-^IStii, Mll^lzfemmkWWMP t (M=Co, Fe, Ni) 
HS^iJ £ f c cfifit, L 1 o *fcl±L I 2 mimm.<D^1rtifr<7)M&frCo 
[0 13 8] 



fct5IE#2 003-3097003 
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38/ 



[0 13 93 
[0 14 0] 

Wit Ltfflv^Cli, H8t:^tJ:^ ±IfiM^ffiW#:8 0 6 1 
M^W^^M^y K8 0 6 3, -=e- * - & ^ofgRjfjfiJ^g, ff -^SHU® 

HP!;e$*L£ ^tli^^o 8 0 6 2 (±^ieil$S#IEM, 8 0 6 5 (i 

IfW, 8 0 6 4 im%^y V%W)UXhZ> 0 
[0 14 13 

M^fe§lS^M9 0 7 2m*ttc**yaB9 0 7 4 ^tHJ¥«B9 0 7 3 tWM 
9 0 7 5 tmai^l9 0 7 6 t^tih*&WiirZ>%m9 0 7 7 £*£*fl#tl9 

o 7 1 Km&fzmm*&mmw*fc)&-fz><z t^z^x^^o mmmmmm^io^ 

[0 14 23 

(^3 (7)ii : ^14^ k a i s i zmm) 

[0 14 33 



tbtiE#2 003-3097003 
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^-v: 39/ 



[0 1 4 4] 

w £ m ~r tz & izmmmm * m < l t v > < & 0 -e- o £ i o 

fS$i£*i7^bWP^ i> KSHfcU UUZffiLXLt o d t&mZ2> 0 z\<D 

tz^^x^^m^%mmzix^^xm%m^mM^^ < ttt^iiit 

[0 14 53 

mn<D-m.^mm^nmx ^ %> z\ tm&&x&h 0 me> mummm 
x^<D±i<zm&&%mmzm^&2m?4 7 o i)mmztix^z>o ik%<Dm&& 

-f (#i¥5 2-7840 3-sf-^) xmrnn^m^m^^^t^^^-r 

Z.ti)mhtlX^Z> 0 
[0 14 63 

l^u mn^mxfrzmmmzm^tz2mmmmmmmvfxiz, mm 
z\nn, mmm*izft&r&mM<Dwmmtti t fcmx&&t^x.bihx 

[0 14 73 

ajfH# 2003-3097003 
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^-v! 40/ 



1-10164 A^-'&m.) ^mm^mchtix^^o mm*M< 
iz$kmmttMfri 5 3 1 tm&'&w-ufti 5 3 o^^^^^-a^-ict 
tfi^-cabaa*, TOt4iii^-^i 53 \<Dm-k, ±% 2<Dftiamm*?r 

5 3 2 h^14*iT-<7)PB^I 1 5 3 3 Z&l-ikir&Zttfmtti&o m-h, ±M®i 
[0 14 83 

Sig^fS] &c jinn? t (wr c & $ (D^mm^m^^ l > -eosi $ ra <b fi« 

[0 14 93 

L^m^i 0 0 1 zmm~?z>o 
[0 1 5 03 

[0 15 13 

0 3Ki$v*T\ 3 0 1 OiZ&fii. 3 0 11 liT*lA, 3 0 12 lilltti, 
3 0 13 (iTi&Jf B, 3 0 14 (±ffi«Ut> 3 0 15 liftii, 3 0 16 t±iHit« 
T*ab^o S fc. El 1 5 fc*3V*t\ 1 6 2 0 16 2 1 t±tt*tlfeflastt 

1 6 2 2 fi^Mt4#:<7)|Stl, 1 6 2 3 tttt«lfefiB[tt#OWH|-C*-5o 



m«E#2 003-3097003 
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^-v: 41/ 



[0 15 23 

*«3 0 1 0 <0±.\z, iCTilA 30 11, Hkm&m 3 0 12, TttlJiB 3 

013, mm 3014, umm 3 0 1 5 & x mmm 3 0 1 6 mm^nm 
0 , m^m&vtm 3012 k&^xh, m 1 5 ^-rx^ n, Mttfiit 1 6 2 

0 1 6 2 1 & «K ^tL^t±^M14#<7)lIli 1 622** 1-9 

nm^lElO^fn^, tt^lfc^14#OKfiBl 6 2 3^3-10 nm<0||O 

v>-rtL^<^flt^Bea^tL-rv^o ^fub^&iifi, mi 1 

0 0 1 Ofil 1 <7>*t£|-£ LT7;K-^A, m2<Dtf®-t Ltv'J 3 L/; 
[0 15 3] 

±fEOT%SA3 0 1 1 (±, 0 1 0 £M14S3 0 1 2 fcOWKifclt 

nfj#^t7^(i2«jy > _h<7)^142gSm^ i b^^. $»I4«3 0 1 2 tc^tt^tt 
#8fcfiB1£#l 6 2 1 0^J£K*3V*T> m*i*^ffc«^*»#Ktt*«fcfc»K ^ 
oK|S]tt^»t^^*(7)S#Jifi^ t L^o ft:, Pt, Pd, Cu 

[0 15 43 

JiiEOTifeJBB 30 13(i, Sfcfi814« 3 0 12 £SE0UB 3 0 14 fcOWK^tt 
<btL^Si ^{±2®^±cO#TO42»m)li^^^ i 9, IEI1J1 3 0 1 4K&tf2>& 

fa&*mffl-fz>fz&<D&mzm') - ttmz pt, Pd, c u , a 

g&^£j&^<!: L/^JSJgl^fflv^^ ttmt tv^ 0 C*i£>?) (111) 

®. (0 0 1) M<7)J: 9 UKfttt*^ Ztmii Lv> 0 fz£oT, mf^ 

[0 15 53 

%£T~Jb%>-fyK t^-^a, y^r- j ? ? , MgO, 

mtiEiff 2 003-3097003 
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^-v: 42/ 



[0 15 63 

±M(r>m$k®M 3 0 12 K*5V»-C\ 1 6 2 0tty'j3'/, £ fc|±* 

[0 15 73 

16 2 1 Wtt^KcflStt#ti, C o F e , NiFe^ W^^-SWSfl L^o 
* fc. 1 6 2 OWy'J n >8&#fi, A 1 x S i ]. x ( x = 0 . 0 2 

-o. 2) t*5;t«u>. tfc, fcfiPS L< 

, (A 1 x S i i_ x ) y Oi_ y (x = 0. 02-0. 2) X\ y<0^fi#HK^ 
[0 15 83 

±IBOfE»Ji 30 1414, C o 50 P t so, F e 50P t 5 o> it: it (C o F e ) 
50P t 5 o*£.mftt~?Z>L 1 0 &IlJfl*jt£;£U 1 ~9 nmSjgOgS<7>Rtt^ 
tfc^«b£lK ^o#^{i^14#f|-3 ~ 1 0 nmOmm-CfrmZ titzmi&frb* 
4«WU», IBiliB i Lt, M x Pti_ x (M=Fe, Co, Ni) <D 

'J>%< ti> l-D*^&mi&ZtiX^Xi>£^ 0 x <7)|EH <!: Ltli, 0. 3 

j&>£0. 7, <fc WiSKfiO. 4^£>0. 6"e^*o 
[0 15 93 

±IEO«K« 3 0 1 5 (±, Ji-#>m%t\ mzDLC 4 ^ 

±SE?»f/f 3 0 1 6(4, y-ri limit ztiz-ffm™, itzk**:<nm 

[0 16 03 
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mm 2002-363163 



^-v: 43/ 



, tu<d (a) ig- (d) jimzm-f&ztziimt-f&o 

[0 16 13 

(a) XII : MX^TiMA^ff^-T^o 

[0 16 2] 

(c) Ig:i7^^^A^±^ttS &#t«i£SBfr £ tt^lk«[ttfl: K § 

(d) Ig : |f[ft«tti±t:, TUB, ISliS, «««fcJ:a f flr*«*IK#c 

[0 16 33 

XfS<7>#X*IKo^T, MtciioTI^-r^o 

(a) XII : TiiMIt 

«±i:T*iA^Mtl) 0 TtlAOSKi, Pt, Pd, Cu, Ag& 

h &<7>-e(4&v> 0 

[0 16 43 

(b) XII : r;K-^y'j *ymte$3M 



mtiE#2 003-3097003 
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^-v: 44/ 



[0 16 5] 
[0 16 6] 

mi it 30 1 o±izfmLfzT%imA3 0 1 i^±t-, 

;K-^7AyiJn>H 8 3 5 ^Mt^o 7;K--)Ay'J 3Vfl 8 3 5l± 
, T;U^-^A*^^fct*4a^?>*:*T^'<-^Att^1»Ml'*l 8 3 7 
, Zrommoi' 1 ) 3>*±^tt4'>'Ja>t«l 8 3 8 /^flU&^&o 
[0 16 7] 

7;K-^Ay'Jn>i$:tIt^^i;o^ti!iitSo gj2tcj3V>T 
, 1 0 0 3ri s 3£«. 2 0 0 3^X/^-y * V >^*-r>y K^^o * V > 

[0 16 8] 

r? h2oo 3 Jiicvu 3>f^2 002 £ se-r & c -cans £ ft- & o ->y ^ 



ttiil#2 003-3097003 



Hfcm 2002-363163 



^-v: 45/ 



0 0 3 KttfcKEIt LTi3 < <Dtf£ v> 0 
[0 16 9] 

SSliOT^K-^Aty'J n > t W©** M t tfti L 7t 7 - 
[0 17 03 

0-70atomic 0 . «P£ L<li2 5-6 5 a t om i c%, S e> H 

£?£L<(4 30~60atomi c %X~$>& 0 y'J >#7& 5 lW^&$Sfflfi-C;S>ft 

[0 17 13 

i fc, Ltli, 2 0 0 t^Tti 0 , «f £ L < 14 1 0 0 TCJSLTt?* 

;i/^^->A(7)li:@{4 1 ~ 1 0 nmT'ab^> rai*Ifi3~ 1 5 nmt*5„ 
[0 17 23 

TJK-^Ay'J 3>Jf<7)y >j 3><£>J;W\ flOAtfT;^ h± 
ZitiLLtzt £<DfrfcmW:ft<vi±.tU±, 0. 2 ~ 1 P aejR**J:v>o Li^U #K 
[0 17 33 

tBII#2 003-3097003 
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^-vl 46/ 



[0 17 4] 
[0 17 53 

±fEO^LTJ&flg£*i£7Jl^ ~^ Av'J 8 3 5li, 7^-^ A 

iSj&ftt't &&$>£>&&7;i^ -*A&:|fclfcgfl:i 8 3 7 fOifflOv 
'Jn^^M^ny'J n>^itl 8 3 8 £fifx.£o 
[0 17 63 

§RcOJ&5H#J&Jt^&^T7;i^ — Ac7)*iJ^?8 0 a t om i c %J£Ltu L 
<fi90atomic %^±^Si Lv> 0 BfcK#BKigJ!?-*-&j£55*fl* 

[0 17 7] 

T;^^- f >A^I#it#^MIffl^^'9ffl^'ev^ rr^ffitl 8 3 8 

0 a t o m i c %^_t, *f f L < (i 8 0 ~ 9 8 a t o m i c %, $ t> Cffi L < 
t±93~98atomic Lv^ c 
[0 17 83 

±ieo#tc , «_t 13 r ;v ^ - * a £ -> >; rr y z mm /< y * > ^-f & - 

(i, iOtl^)ttt7;K-')AOgi(il-9nm1'^^ -e<£>te#:T ^ ^ — 



tBSE# 2003-3097003 
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^-v: 47/ 



[0 17 9] 

±fSOT;^^-^A^£^fl|^t^<7)^H^^^«9H^■^v^ v'j n l 8 3 8 

3>f»l 8 3 8, ^-^^b^^Mltti, A 1 X S i i_ x <0M^<b&&<W 
*fi x = 0. 02-0. 2, ffiKliO. 02-0. 07 £7f1~o 

[0 18 0] 

( c ) ig : mmmm*mfjmm±m^m^&JM 

[0181] 

xyf^i tim^^l zj&m-rz I8f & •?> o »; « J: ^ v 3 > * 

[0 18 2] 

cio»^t;ti, ->y n^^oSHfcfcjij&Sft&o ^lif^Ios 
SWtfU <. 1 0°C-3 0°CW2 Lv» 0 2ftJStwj3V^rtK3c^ 
<> 0. 3mol/l-7mol/lt«PliWo »«B8ffc« 
EEKML-CtiU 1 OVJ^mact^fiLv^; #tCT*«A 1 1 t<D$sm 

[0 18 3] 



ffilEJlf 2 003-3097003 
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^-vl 48/ 



^-C^^o CoFe. N i F e I Wfii^#x.t»^.^ 0 Z\<D 

t Tm/SA3 o i i it, mmtb^^vyt^iztenMt lt, ^mm^^i^ 

[0 18 4] 

mmmx~3zMLtzm&. mM%^ii<v ±mzmn&L tzmmim, y 

(2^^co^m) til nmTOn^H^IL^o 
[0 18 5] 

(d) l@ : ^$fc$rt&i_tic x Ttfj«B, fSil/f, ^Sisi^iHrtes-lH^: 

&X\ m.\$.W*C o 50 P t 50^ Fe 5 oPt 5 o, (CoFe) 5oPt 5 o^^ 

[0 18 63 

[0 18 73 

ms tzTjk-fx n [z „ ±iESitiK^:fe«#: 8 o 6 1 muzm^M'ow^^m.% 

^y K8 0 6 3, ? -4 £V>«£&fW«l;81t, fg^ailM, KJft^--.X^£ 
[0 18 83 

thfHf 2003-3097003 
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^-v! 49/ 



fc, ^fSil^^^M 9 0 7 2 * V SB 9 0 7 4 £ ttftSff 9 0 7 3 tli 

9 0 7 5 t$mX&t)W>9 0 7 6 t -efHb «r^-t-6Be^ 9 0 7 7 «rtLtv^ 

X~i>arffiX~$>2> 0 9 0 7 1 li»jfl|St*4 0 
[0 18 9] 

*nnm^&^xi^ m 1 ^ffl^-c^L^«jg#i o o 1 frhmtmrnti 

XUm-fho WTtli, fltaftfrl 0 0 1 Ki3V*-C\ 1 <T> 

[0 19 0] 

if\ >^j££fflV*T, **7^It±i:P d 2 0 nm^^IL^i 

A 1 S i fllaftfr* 5 0 nmtiL/:^^f L/Co AlSil 

a^T;V< AO]fi#(±4 nmT*#^O^PB(±7 nmt^o/: 0 'J 
5wt% (**%) JC»»LT, T^^^^Xyf^tfiU 4n 

•C, Cin^m^t LTZ n0<7)M.Ml) t nSft£X$>& o 
[0 19 13 

6 Ot;offiim3EI&7lc*«0. lmo it(«LtA 
1 S i *-;i/*K«U mJE-0. 5VCfrofc 0 ^Wlfli, 



tilliE# 2003-3097003 



# m 2002-363163 



v : 50/ 



»«B?L£*r1-* (A1 X S ii_ x ) y Oi_ y IR«:L-CtffifflBriB-C*«o 
[0 19 23 

$ «b mm^hta t'^<Dm<D i><nx»i>& 

t < tKM-C^ < or^^^«S^ 0 . 0 0 5mol/l fIJt <h v> 9 £ 
[0 19 3] 

«<h LTH e-Cd 3 2 5 nm£l£ffi U m^±.Mfrb, r> f-y * 

[0 19 4] 

m^mKiiLmi-^^t^mmr^tzo ais ity*-;n:j; lomMi 

[0 19 5] 

#^«Lt^P t 2 0 nm^ilU;±C, A 1 S i f»it#£ 5 0 nmj£|g| 

7 nm-e$.o^o ^*V§^ 7 m o I / 1 > 2 0°C^tCT 

y'J 3>^^m<b$tL. mffl?L^W-r^> (A1 X S ii_ x ) y 0i_ y M^ 
?M$*iTv^o >ltL^(±. ^-^^M^ r«ab* ^<Ox = 0. 0 2-0. 2 <D 

mm~?$>2> z t tff&j&ftffi-cnw Lfz 0 y^wrnti- v >; ^^mm. imoi 

miE# 2 003-3097003 
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^-v: 51/ 



[0 19 6] 

t-r\ n i f e (D^m^umm.- v >^ (id nmmtmrnk (id 7 

7M»£ 1 : 1 Lfc & <D L, 2 4 tt'A g /A g C 1 #fig«K*t L 

T-l. 0 V^WJEfcEPillLTflMlFLfco FePtOtfCIl, ( 

I I) 7zM»0. 3 mo 1/1 £: eifiltS^O. 03 mx> 1/1*10:1 
OrS^irt-e^ffl L 2 4 ttAg/A g C 1 #B3>Itc2t IT- 1 . 5 vomEE£ 

[0 19 7] 

0 o emm<vm$ij%mL, m&m^m^^tzo ttz. FePt^a 

T--;i^^am: ^MfUJ^Mt^-tir^T^ 1 3 kO eoep«iI«f LtSS 
M^l^m 6 k 0 e (V^mtflJ *m L, *Ml*J^f6]-C(imt^^i < . SJv> 

[0 19 8] 

(*»!l 3 ) 

[0 19 9] 

iIi:Mg0I»L/:#7XlS±i:, T&m t LTX/^y *jj|*&i::«fc 
I9»#mt C ui^JPt, Pd, Cu, Ir, Rh #5 nmSlJ^H^c 

ML. t<TCA 1 S i f#iil£ (A 1 50 S i 5 o@ (A 1 5 0 a t om i c%, S 
i 5 0 a t o m i c ) * 2 0 0 n mJ&JJg Lfc £ <7>£Mi L£ 0 

[0 2 0 0] 

* >; -y b tCJi. m$i4 4>?- (10 1. 6 mm) <7)Rff^7 

;V^-H7A^-yy h±H. 1 bmmWsV n >^ y -7°* 6 $Cfiv*£ & <7> *ffi 
V^/io XAfy * i; >^£#(±, RFtiafflv^, ArvjfEi: 5 0 s c c m, St 
mj±# I 0 . 7 P a , SAftl : 1 k Wt Ltzo t fc, mtiu&Bttt&U ( 2 5 °C 



miE#2 003-3097003 
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^- 'J : 52/ 



) t LtZo 

[0 2 0 1 3 

•eiifc < , x/N- y * »j y ?0kmz x i) ^ffc u A l s i iwa^«<o -> 3 

<; 3 y£gv^&OKPl5c1-& *>0-Cti& < > v 3>?-y-; h±C7 

[0 2 0 2] 

-<7)<h£, Al S EI 1 K^tJ: -5 K*£;|;£T;i^ 

(i 4 nm-e^-^<7)KPg(± 7 nm-C£>o£ 0 
[0 2 0 33 

ffilfofc»ifc 7 m o 1/U 2 0°C*^T, IE 5 V ££Pin LXmUW. 

£*U «iW?L*^ri-* (A1 X S i i_ x ) y 0i_ y I^$*i^o Ztthli, 
(Dffib gl±$>2> i><D(Dx = 0. 0 2-0. 2 <7)i£B'e&£ £ <h ^H^^fCfiJi 

Lfco xmt-r v >; ^atKvMI i mo 1 / 1 *-c2 53*ra»stu mb?lo 

m&<F>#)—itZft^tz 0 Z<Dt£, Pt, Pd, Cu, I r, Rhlli^^It 
M^fSltc^LT (0 0 1) ^ipjlcBBrfiJLTiJJ), -J-y *-;Ui£«»ci3v»r#>* 

pt, Pd, cu, ir, r hmtm&^xMttmm^n'ox^tzo 

[0 2 0 4] 

JJLL, ft»!li LTTii^P t <Dm^zWm*tfoXhZ> CoPtiFePt 
£«l?L*K::fc*Lfco c\Z\X\ CoPtOlfCli, *£ftfi^6*MjO. 0 
0 3mo l/l»I*5ml (II) 7 fcffi%g 0 . 3mol 

/ 1 > W3 Og/K SS&gr^^v*^ 7**0^5 0 g/ 1 ^?>&&7kv#$t2 
5 m 1 fciS^U 2 4 ICT^ffl Lfco FePt <7)^*T'(±, ±f£C o P t <7)m%L 



mSE# 2003-3097003 
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^-vl 53/ 



(ii) 7?M»0. 3 mo 1 / 1 KLtzi><D*m^tz 

o 

[0 2 0 5] 

If li, ^il^Ctilli LTAg/AgC 1 ^ffl^t, -2. OV 
, -1. 2V, -0. 6 WmWL%&bft ofc 0 

ffiHittfithLfcW* iWILI^v^Co dOB#, Hffi<7)Rms(il nmJJlT 
[0 2 0 63 

&±Of^£m#JfcmS27tt«^gi0ffc (FE-SEM) -C«|f1-& fc«B?Ltw 
CoPt, F e P t ff^tti-ZftifefcLX 53 , BfM^f> OtlilK «t 
<7>E«£t4 & ISfr TV » & - t *«ltB-C § tz 0 
[0 2 0 73 

[0 2 0 83 



it 1 





- 0.6V 


- 1.2V 


- 2.0V 




0.09 


0.52 


0.80 


Ptffljjfc 


0.91 


0.48 


0.20 






- 0.6V 


- 1.2V 


- 2.0V 




0.06 


0.48 


0.77 


Ptfflfifc 


0.94 


0.52 


0.23 
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JO 2 0 93 

JUJLtri»t>, -0. 6 Vt'tf L^«iC o^F e WM* J fi< , -2 
1 . 2 Vtc*5V»T(i, ±tcC oPt, FePtHCf cc (002) <DMVt& 
[0 2 103 

-1.2 VT'liL^H?:, CoPt^ 7 0 0r, F e P t £ 6 5 

or-c+^T--^L^jcsffix*iawffl5e*fi : o^o -1. 2v-e 

S# Lfc«*HCi3V>T\ CoPt, FePttfeCLlo MJflfii (001) 
(0 0 2) Okf-^^ftS-Ci^o CoPti:oK, JCPDSi:*!.^ 

^O^^flfeO^lRl-eabo^o F e P t tii 7 4%-e&o£ 0 T*feJSri f P 
t (ill) ffit?*-6#^i±, L 1 o mm&c>C o P t (111) ^flBfcWt: 

stia^fc^fc, Ttemzp t (ooi) l i 0 miljwisoc 

[0 2 11] 

(HJfcfll 4 ) 

^»J-Cfi, I£ilSOTMOT*ii^miiJI»it-e^)^l#^^ov^T^W!l3 
i:(Wl«<7)iiiJ^^^f ofco 
J^T\ Tifc/f i UFePt *fflv^:^J(;o^t^^„ 
[0 2 123 

iBCMgOI^Ml/:^7XlS±C, ?mWX«L 1 0 MJ 

flliiO F e P t 5 n m (|RJ¥) L 1] MJItitcO C u P t 5 n m <h , Ll 2 
ailJ^OF e P t3 5 nm&^ft-e-jfxglJ^KJfclglU f Wlit^ti:^/^'; ^ 
»; > J;t)AlSi 2 0 0 n m&fliS Lfco 

[0 2 133 

dtLf,3oo^*nife^i tratuo^-cwffiift'ftLfco -tttip traits 
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[0 2 14] 

m_L, tm^l i 0 mm&^$>z>m / eri~nLr, mm.&Vf-?*>z>F e p t 

£-^-y ^-j^c^l^o ci^t% FePt»tfi:i±, ialtS^m 6 

0 . 0 0 3mol/l 5mlt, ffiBlft (11)7 0 . 3 m o 1 
/K Ii30g/1, iiv^'^y^A 7?K»5 0 g/ 1 ^£>&.?>7to§-$2 
5 m 1 £j&^U 2 4 °C~cmm Ltzo 

[0 2 15] 

«*fi, W±«*CT#,B8Ii:LtAg/AgC 1 ^ffl^t, -1. 2 V 
•CWSISrffo^o SfcK, - tL^cof^fi-^fiS^ 1 /4 ^ m«N 9 

s f± 1 nmlimofco 
[0 2 16] 

xmmm^mm^ ii:f cc ttit- FePt (002) n° - ^ £^ 

o/c c nt, L 1 0 SUUJISiiF ePt (001) fc (0 02) O fcf 
*U J C P D S J3**©*S*#0|5I^fS!ftjSJt-C«iE-t* t&fc<D 8 0 

J^±j^e>, TlitLTL l 0 &l!M*jf F e P t S:fflv^»ti:4«fe»»:L 

1 0 mm&F e P t <D c ****«Sia^|n]^E|Pl"t-5 itm-c^o 

[0 2 17] 
(* WO 5 ) 

[0 2 18] 

L 1 0 %l!Nft&) (06 (a) ) 16 (b) OiW (L 1 0 m. 
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mmm.) /mm.®-, tram 6 u) ^mm^ a i 0 mm&) /mm. 
#u ifzime (d) mmm* a i 0 mnjfSit) /#N8te#/<fc«tt#, i?t 

i±me (e) (Llp5»H«jt) /*feflBttt#/*«814#, ttzitm7 ( 

f ) ®fi££14#: (L 1 2 MHJIiig) /M£t£f£ ( L 1 o MMiJfSifi) > ££fiEI7 ( 

g) ( l i o Mmmtk) /mm&fr a i 2 itujinit) zt-mmzt 

[0 2 193 

s-r, n^U3 tzTF-fx n izt^mm^ru^Tmm^p t , p<j, c u , ir 

> m*&tf>BeiRjW\ Ttfi«<?>£ SfSSfctiTjsJK (0 0 1) M^gSffij Ltt^ £ 
[0 2 2 03 

£1\ UP t «r*3»i"47ti<>^ ^t6^6*»/^£>&& 0 

. 03mo 2 4ttAg/AgC l#!!Si(:^Lt-0 

[0 2 2 1 3 

Ltli, NiFeMU Wk-y'rH' (II) 7*3fa!»fc«c» 
Sfe ( I I ) litfiVm* 1 I 1 -ejl^L, ffl C < 2 4°CT-A g/A g C 1 &mMK 

Mtr-i. o v<7)«ffi*ensnLT«*Lfc 0 

[0 2 2 23 

£/c, ±IH<7)P ttNiF e<om*tft£ 1 I 1 O^rl^L T\ Ag/ 

A g C 1 $Hg« izft Lxm&teftm <Dt%l±-Q. 5 V , Sfcfl£14#g (Ohlli- 
1. 0 VCm*i-*t«»*S:3Ex.-6Ct*<*»*«prfiBfc*-5 0 £ViU ^« 

[0 2 2 33 
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Cfcc (001) SE[o] LTis f9 A J CPDSco^l^^^odl^Jt-e^IE 
"T&i: 9 4%7!) ? S£l^L-rv^c: t^ltiST^^o f£>&*£-;b-ti\ 
& : &frh<DmMZft^fzl&®-^i3\<^r i>i£fo<D8 0 %J^±^^Si£^[n]tc f c 
c (0 0 1 ) Kfp]LTv^C <b^is-e#^o 
[0 2 2 4] 

F e P t ^^I^PL/;^^C»X^[Ili)fm:^»ISm^^1-o F e P t (Dnm0k\W£. 
W!I3, 4 H£Ut£fli®:£ft- 1 . 2V^fflK «RTA (RapidTh 
ermalAnneal ing) "C 6 5 0 "C 2 m i n tJP^ L T v> & 0 £ft{±, # 

[0 2 2 5] 

ztz, m6 (b) <7) x n %mf&<vm&, o o°c-ei^^r--^-r 

£ h , ^Ji(f»(?) PtiFePt Offi5l$£t^^^> EI 7 O (g) ©i^: 
&&>T t £ffi£f£L£ 0 F e P t <7)jiM£-*)— < F e £i§ffNjHl-£- 

fc-C, |WI^<7)T--;U-eEI7<5 r ) (f) ©J:-9K$r*£fcS:flt©Lfco ^Oi^K 

, Mttfr^L i 0 mm^^x^ < , l i 2 aiu«3fi^^ ? T^-;i/6o^ 

•c ffl Si" & & fitIS $ ti tz o 
[0 2 2 6] 

amfltaEF e p t 3 ^c,oiHiWfer-^i±*<, l i 0 asunHSFeP t ( 

0 0 1) (0 0 2) <7)\£-?tffrbti, Z<7) (0 0 2 ) EfflOgjKfcJttfctfli: 

lt, }tmm^ i tLfzt^<Dit^m2^jjk-r 0 

[0 2 2 7] 
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m2] 



m 2 









Pt/NiFe 


NiFe/Pt 


Pt/NiFe 


NiFe/Pt 


i 


1.10 


1.03 


1.02 


1.02 


1.01 


1.00 



[0 2 2 83 

ooi) mmimmmuk, -umt^x^z^ R<ii-wti«Lt 

[0 2 2 9] 

(mmm 6 ) 

S i itiCTiiMgO (001) S±CN i F e $IJ¥ 2 fjixnK 

j&m&, PtTii^MLt^ xmmKfrhmmmw.-)jfaK (ooi) seft 
m&jSKife, mmt* 7 mo \ /\ mmykmm^x 2 0 eninms 5 v-eff 

v\ ffiiie^W^ffML^o FE-SEM (Wl^ftffiffljfeM^PIKa 

) xzvMmzmm-rzt^ ^ i f em^^^m^-tmm^mi^mu^-x 

$) o fz 0 

[0 2 3 03 

lafiwojffl^L^twL i 0 miij«jt^F e p t ^MLTtm, mm<D 

*T4^^y -K9>f (DLC) £Jg|J?4 nmC^IL, PFPE 
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[0 2 3 1 ] 

^PW5 0 4:1. 0 t LT, tittl^^ v^#^«h Jtic L^l^ 1 
. 0 3-C&o£ o L/:j) s oT, ^Utt^Uct Yfrh(Dm%Li) t fctfh-?m : & 

[0 2 3 2] 

(»M 7 ) 

[0 2 3 3] 

^^«^Ifi«#:^|g8^J:a^^lSil«#:|EM8 0 6 2 i: 
K8 0 6 3 ^1^a 7 KIEEbSIS 8 0 6 4 i: If-^SSR 8 0 6 5frb%& 

[0 2 3 4] 

(HM#U 8 ) 

tufE, 7 ^ie«c<7)^|fi$$W^S 9 0 7 2(i, If $R<Offi LAtL^pJfg 

IH 9 iC^i" «t 9 Hute^l^fSlf 9 0 7 2 9 

0 7 4 tmnU9 0 7 3 t^SGAii};ft3R9 0 7 6 tm : M9 0 7 5 i, vltub^o 
&Cfe&9 0 7 7£*£*rt^§?9 0 7 1 KJDtofctit fRMS^M^ffMi"^ d <b ^pJ 
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[0 2 3 5] 

clfiSEl^^^i;1-^^f2W^MjS^^^ft-C^^o £*Ui\ Till: 

pt, Pd, cu, ir, Rh^vw^nfflu mmmm^fa^ftLx (o 

0 1) nZ&iLX^*Z>Z.ttf§ZmLX&t)^ ZhlZP t, Pd, Cu, Ir, Rh 

iij«itMPt (m=co, Fe, n i) m&m*^mfaftLzm±z j £z>zti>vi 

[0 2 3 6] 

j^±o ^c, *mfi(r>m$L t mmu-mz x v immm tztixz fzm&&<D 

[0 2 3 7] 

mtm 9 ) 

[0 2 3 8] 

iIt:MgOI^iiL/:S i X«±tc, OS^M^C u 

i^Pt, Pd, Cu, Ir, Rh£«JU #5 nmSIJ*Km$rU t^TH 
A l -S i G ef?fit#:£ 2 0 0 nmf&WiLtzi><D$:mffiLtz 0 Z.(Dt£, A l i: 
S i G e <7)i&J&(2. ^IWatS i G e^3 8 a t omi c %Xh^tz 0 
[0 2 3 9] 

^/ty^'JV^^-yyhCli, m^4 4^f- (10 1. 6mm) WR§<DA 

1 h±H 1 5mm^S i ^ y 7° 2 t G e 7 ~f 2 $:£*J1fr{C@ee L 
^^^^rffl^^o * U y^miW. RFti^v^T, Arli50sc 
cm, Scmi±^0. 7 Pa, 3 0 0 W t Ltz a itz, ( 
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2 5V) t LtZo 

[0 2 4 0] 

fcfc, CI Ctl^-y^ h t LT, A 1 h±{ZS i tGef 7 7°£ft 

Z>i><D-Cltti: < N X/N°-y * <J y?M%^£ O^fbU A 1 - S i G efifit'ffccDa 
i«OS i G e ^mm^^filf xl^o ttz, Hi A 1 

Y±.KS i t G e ^--yy^gv^c^cotcpi^-t-^ <>60-e(i^ < , S i G e 9-Y 
y Y KA 1 *y y°ZW\<*tzi>CDT?i>&^L, A 1 t S i £ G e £M*tL£k<7)-C 
k&v> 0 Sfc, S i G e^f-y^A 1 h ±Kg^T & «t 

[0 2 4 1 ] 

Al-S iGe m<7)ViWM, m 3 K^t =t d ICft^ A 1 t^IMS 
1 0 nm-C&ofco -Tti^. «E8fcfci§ift7mo 1 / U 2 0°C<tU;T, «JE 2 V 

zmuLxmmmitzn-ofzo -eois*. mxA s i Geg& 

'J?<7)$mb i><D<DA 1 rt ? 0. 0 2^x^0. 2 -e^i *LTV*4 £ ttffttit 

xmwLfzo Tkmiti- h * i mo 1 / 1 * -e 2 fi-mmm u « 

Iffl^^^-lb^T ofc<> -0<h#, Pt, Pd, Cu, I r, Rhlli# 
^^M^floJ^^LT (00 1) ^■foltcjefpJLTio l>> ^ *-/H5«BK*3V> 
t^Pt, Pd, Cu, Ir, R hB«LTM^Iltt^oTV^: 0 
[0 2 4 2] 

ft*«fc LTTHl^P t Ot£^KMI14^&£ CoPttFePt 

zmiitpizftmLtio z\zx% coPt^itcit ^be^67K^o. 0 

3 m o 1 / 1 7k*#?&£ 5 m 1 ffiM^^^ V (II) 7tK»0. 3mol/ 
1 . fflB&3 Og/U «E»v^*S/*A 5 0 g/ 1 ^<b&&7K*#?£2 5 
m 1 £?!^U 2 4 "CTMfcffi Lfco FePt <0«£fC(±, _tf£C o P t ?>?g?£o 
fifc^n/s\>w h frffiRft ( I I) 7tM»0. 3mo 1/1 CL/:^^v^: 0 

[0 2 4 3] 

HilEJif 2003-3097003 



#fl 2002-363163 



^-v: 62/ 



&±<7>mmtp^Tm<?Mt itAg/Agc 1 £fflv>-c. -2. ov 

, -1. 2V, -0. 6VT1NffiL%:tfhft'?tZo 
[0 2 4 4] 

$£>H, *I*i£>0|£f|-£ 1/4// ra«^^> >; — £fflv»T^ffiK$tt 

[0 2 4 53 

^±^^4*m^tBM^*m^-M^ (f e - s em) -emm-tz tmiuz 
coPt, f e p t w*ti*rti&&Lxi3i)* wtmfrb<nmm^£ o^-y*-.^ 

[0 2 4 63 

:tif>(7) I C P t:i4t^*f*ft ofctt*, T*fe«op t a 

[0 2 4 73 

[^33 



^ 3 





- 0.6V 


- 1.2V 


- 2.0V 




0.08 


0.51 


0.78 


PtMJ& 


0.92 


0.49 


0.22 






- 0.6V 


- 1.2V 


- 2.0V 


Fefflj& 


0.08 


0.47 


0.76 


Ptffifig 


0.92 


0.53 


0.24 



[0 2 4 8] 

ltk±frh. -0. 6 V-CW* LfcK*MiC o^F e <D®.f&-ftm< , ifc, -2 
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- 1 . 2 VCi^^TIJ, ±tCC oPt, FePtHCf cc (002) OEJtff 
[0 2 4 9] 

-1. 2 Vttf L/: : M^^^C o P t ^ 7 0 0 FePt£650°C 
-C-+#T--;u LfcffefclfjKXtfllHlWfflfcfcfirofco f£ - 1 . 2 Vtlf 
LfcSfcH-KiJU-C, CoPt, FePtHCLlQ MJISii (0 0 1) t (0 
0 2) Ot:-^^||^-e#^o CoPtCoK, JCPDSt:^l.t^|i|-(7) 
@W3ftJKJ£-C«jE-t* 7 8 %J&^«SiI^|fiJtC c #^ffi]V^T43 Y), ft*) 

tf%<D\&<Dj]\a\X~*>^tZo F e P t t?(±, 7 2%"C£o7t 0 £ fc, TUbW^P t 
(111) ®-Cab*^fi, L 1 o m,W\mikC o P t (111) 7& s GKfcWKS*i 

*dt^t>^>, Tii^p t (ooi) iz't&zt-e* l i 0 mm^cmz 

[0 2 5 01 

(HMffl 1 0 ) 

[0 2 5 1 ] 

&T> F e P t ^CLta^So 

if, »:MgOI^ML^y';3>Sf±i:^^7^gI-eL 1 0 ffil'J 
«it:FePt5nmtLli MJftitO CuPt5nmtLl 2 SEHJffl^O F 
ePt 3 5 nm£^*i*-*igiJ*t::j£!gSU ^(D^-<X\Z^^ y ? 'j y >f ; &\z «fc 
Ul-SiG ef#ii#£ 2 0 0 nmJfclULfco 
[0 2 5 21 

c\ixb3^<Dwm*mMm\ tmm^^x%mmtLtz 0 zti&p trmm 

x%ti*ffi<nT*m<omi) t n\& lx ^^mm^w^x^^ z t^mrnvrzo 
mz, l i o mim&nm&K. *<Dcm*mfomw.J5miz&\ii\Lx^2>z.tz 
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[0 2 5 3] 

tik±s Ttom&L 1 0 jRBO*ii-C**^UJtL-C, SlttTO^Fe P t 
Zi-S *-;i/*K3fc*Lfco c\Z\X^ FePt^lfCii, atftS&B*6 **nfc 
0. 0 3 mo 1 / 1 TkmWLZ 5 m 1 (I I) 7tM»0. 3mol/ 

1 , i«3 Og/K iM^^v-^A 7zMtit?3 0 g/ 1 frht£2>M&&2 5 
m 1 £?I£-U 2 4 °CtM$ffi L7t e 
[0 2 5 4] 

mmi±, J^lOiW^TtlliiLtAg/AgC 1 ^ffl^T, -1. 2V 

s (± 1 nm^TT^ofco 
[0 2 5 53 

xmmvxfflfenm^ ±cf ccts^FePt (002) otr-^^^t/z 

0 -ft<bo|£|q-£K£ t f 6 5 0°C-r-+^T--;i/L^^CSj^x^IUMiJ^^tf 
ofc 0 1" & <t> L 1 oMJfi^F ePt (001) £ (002) <D\£-?tf%b 

*u j c p d s ^h&fj}^m^mm&&ft^mE-tz> t^<D 7 8 

J2Lt**e>, TiliLTL 1 0 SfUJfiliSF e P t &fflv>fc*£-K fcfc&WK L 

1 0 MJtPliiF e P t (7) c tt^«Sii:^|p]^5£(^-r^ i fc**lSB-C§ -60 

[0 2 5 63 
(H«!l 1 1 ) 

[0 2 5 73 

5fc**&<0*j£Kli, H6tc^i"»t^ H*fc«I10««14# (L1 0 11 
(i6 (a) ) EI 6 (b) OffifflHtff (Ll 0 MHJftii) / 

i^iH6 (c) (Dmm&fo (Lioiiuii) /mm.®-, ttziz 

M 6 (d) Mtt4#: (Ll 0 »J1*ii) /*«ttflt/lfe«ttflt, SfcttBI6 (e 
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) mm±®- (li 0 miuisiS) /mm±w/4m i &.fe. ttz&ms (f ) 

# (l i 2 miutfit) /mm&fc (li 0 anj«it) , t ^(±H6 ( g ) 

# (l io /mmnfo a i 2 snu*i£) &^o^s£<h£- fc^nr 

[0 2 5 8] 

£-f\ 1IM9 {Z^irX d ^fiSilil^T^OTltfeii^P t , Pd, Cu, Ir 

> m*m<o@efti^ Tmm<Din%tztix&io , (oo i) sicgeiajLTv^^ 

[0 2 5 9] 

mm^fot ltp t znm-r&fz&K, *ift6#m6 7kfn»^&£ o 

. 0 3 mo l / I 7ftv#?R£1£fflU 2 4 0 CCA g/A g C l LT- 0 

. 5 V<7)SEE^eninLTS*L/c 0 
[0 2 6 0] 

Mttfl^LTfi. N i Fe»U fiEK-y^ (II) 7 7jcfDt?£:^m 

^ (i i) 7 tk»£ i : i -c^u c < 2 4 t-c-A g /A g c i mm^ 
mlx-1. ov(Dnj±zmnLxmMLtz 0 

[0 2 6 1 ] 

itz, m^vfexMJiz-m^mmLfzboz, ^%fr^mmm/m#M 

[0 2 6 2] 

±|S<7)P ttNiF e^m^Ht^ 1 ! 1 0 Xl^tfzM^X\ Ag/ 
AgC l#BSS^WLT«14^SOi:§(i-0. 5 V, mmiiim<Dt£te- 
1. 0 V-em*i-^>i;K*?S^^x.^^^^<fI®^pT^i;^^o £ViU 

[0 2 6 3] 

tBIEiff 2003-3097003 
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Cfcc ( 0 0 1 ) mm LX& *) , J C P D S W3R*3*l4^?>Oia«f3fiftTttiE 

c (0 0 1 ) KftLTv>£C£j&qiB-C#* 0 
[0 2 6 4] 

±SE"C»t>*L?t:^-e*m<OJlU««tt# (Ll 0 «BI«iS) T** 
F e P t SriiSDL^*lr^OX«ftIlIlff^«t-6^?r^-ro FePt om^ftti^l 
jf&flll, 2 KiJ»t**ii&f*- 1 . 2V^ffli\ ^tRTAT'6 5 0t2rai 

[0 2 6 5] 

ifc, [115 (b) -9 &1#/£<7>^-£\ JC£pp"C7 o otct- l n#WT--;i/-t- 

& t , wz. pt^FePt <Dffim>i:mm&. aso ( g ) wi^:* 

&£fc£*IMBLfco F e P t < F e t 

T% Ie]^^T--;Wt:-[ll5 0 (f) CO «t >) Z. t iWM Ltz 0 Z\<D£iK. 

mm&fc&L i o fnu«ii<7>^-c& < , l 1 2 mmm.uwT--)v<Dm%zx* 
mm.-r z> m& i> mm ztitz 0 

[0 2 6 6] 

&±.<om&. wm£mm&'j?%^m&i l z^ l i 0 mmmF e p t <r> (o 
oi) t (002) (002) m\ai<Dm.^itumt lt, 

[0 2 6 7] 
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m 4 





Pt<D#- 


NiFe©£- 


Pt/NiFe 


NiFe/Pt 


Pt/NiFe 


NiFe/Pt 


1 


1.09 


1.02 


1.01 


1.01 


1.00 


1.01 



[0 2 6 8] 

ooi) mmimmmim. -uwnttx^z i> l < it-mm^tmm^ lx^ 
z>z.t zti. ztizm cm^mm. * & o##-ei ? ^ t x&om \z & ft £ 

[0 2 6 9] 
1 2 ) 

x t± x r^g t k mm znz> $km&m k m -t & i> <o x& 0 

[0 2 7 03 

S i II±CT*lMgO (001) ffi±CN i F e WMI^M 2 /<m«, 

p tTmmzftmLtztfxmmmfrbmumMii&iiz (ooi) sei^trv^^ 

M$Ht:£«a§7mo 1/1*2 or, entjpmE2 VC^fv\ fSil/lO-g: 
fr^rf^L^o FE-SEM (m#£fctiiM^S^IIMi) -C^O»fM£ 

[0 2 7 1 3 

£ h fs$i*<7)iffl?Lpp^ l i o mmm^F e p t itmfe, umm <odl c 



tbtl# 2003-3097003 



Wm 2002-363163 



^-v: 68/ 



mk<nmatifi 0.80 fro* 19 , mum «t ^ M^^^^ii $ ^ t m% 

[0 2 7 2] 

m^WPW5 0«:l. 0 Lr«i:«ttS**«:v^#i:JtlS!L^e*, 1. 
0 4T'*o/c 0 L/;^t, *fc«fttt«tcj: 19^;/ h>e>OI8S^£^f)fas* 

[0 2 7 3 j 

(HifcM 1 3 ) 
[0 2 7 4] 

£f\ «*7^£«±i:P t^Onra, A 1 50 S i 50 1 (A 1 5 0 a t o m i 
c %, Si50atomic %<0«) ^3 0 0 nmOU§j:jSRLfc 0 
*'7XiS±CT*l«P t fi, ? 'J yy&tzx t)%,mLtzo 

[0 2 7 5] 

';>^*fflv>r, 3 0 0 nmW)?$MU:, r-VvhlZi*^ m&44> 
^ (101. 6mm) ©RI07;K--)A^-y^±C, 15mmftOy'J 

A r aS* : 5 0 s c c m, Mff^J : 0 . 7 P a , ! 1 k Wt Lfz 

o £fz, &ffij&mi&M (2 5°C) tLtZo 
[0 2 7 6] 
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[0 2 7 7] 

dftfrjtfifflw^smss (sem) isi^tii:, e«r^ 

X=.*juWfr*> 0 3 Uy'J n>g&#5 0 3 0 frh & ll7&*^Jfc $ *LTV*& £ £ 
[0 2 7 8] 

flHBLfco itz. Pd, Cu, AgTJlb«twitL"Ctra*jlH^flc^rig-C**c:i: 
[0 2 7 9] 

fzo ztiit^ mk-v'rfr (id m^mtmMk (id nm^\ : 1 

•e?S^L^«>o-c**o S3frH\ 2 4 t-CA g/A g C 1 #MH:it Lt- 1 . 

o v c9«j± £ en^n l rtf l fc„ 

[0 2 8 0] 

IHBtefr-eas* $ tLT v > & £ T&nSS-C £ tz 0 
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